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PATIENT LIFT/TRANSPORT WITH POWER ASSIST 
DESCRIPTION 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention is directed to a human patient lift and transport device which 
10 may be used in a hospital, clinic, private home, and nursing care facility and, more 
particularly, to a powered patient lift and transport device which provides for ease in 
patient handling and maneuverability. 

Background Description 

15 

Patient lift and transport units are used in hospitals, nursing homes, and) 
private homes to lift or "hoist" an injured or nonambulatory individual from a bed, 
bathroom facility or other location, and hold the individual suspended above the . 
ground while he or she is transported between locations in a building. Once at a final 

20 destination, the individual is lowered to a sitting or reclining position. Conventional 
patient lift and transport units generally include a wheeled lower metal chassis which 
generally has four caster wheels, a mast which extends above the lower chassis 
eqmpped wifli handle bars to steer and push or pull the lift and transport unit, and a 
horizontal boom. A fabric (or other soft material) sling arrangement which holds the 

25 patient under lift is attached to the end of the boom using a metal spreader bar or other 
connector device. The boom is raised or lowered using a hydraulic actuator strut or 
gear-driven strut that is manually pumped by the attendant or powered using a electric 
jack mechanism that is powered by a DC electric motor. 



30 
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SUMMARY OF THE INVENTION 

It is an object of this invention to provide a patient lift and transport device 
which has a mechanism for providing motive force to propel the device in forward 
5 and reverse directions without requiring the attendant to push or pull on the lift and 
transport device. 

It is another object this invention to provide a patient lift and transport device 
with a selectively actuatable power drive mechanism and with a mechanism for 
regulating power to the power drive mechanism so as to control the speed of 

10 movement of the device. 

It is another object of this invention to provide a power drive mechanism 
which assists the attendant in maintaining stable directional control of the moving 
patient lift and transport device. 

It is yet another object of this invention to provide a patient lift and transport 

15 • device with an improved and sturdy configuration which overcomes disadvantages of 
prior patient lift and transport devices. 

According to the invention, a powered patient lift and transport device 
includes a powered wheel assembly affixed to the wheeled chassis. The powered 
wheel assembly allows the wheeled chassis to be propelled along the floor without the 

20 attendant exerting undue manual force to propel the lift unit. By having the powered 
wheel jSxed for only linear translations, the directional control of the wheeled chassis 
is greatly enhanced since this configuration helps in control in the yaw axis of the 
caster wheels on the wheeled chassis. That is, swiveling and spioning of the caster 
wheels about a vertical axis is reduced or eliminated under the influence of the linear 

25 translation of the powered wheel assembly. This enables the caster wheeled chassis to 
be moved easily in linear translation in the direction where it is pomted, avoiding 
crab-like motions and oscillatory behavior. Preferably, the powered wheel can be 
selectively applied against or removed from contact vrith the floor. This can be 
accomplished using a spring, lever, hydraulic actuator, or other configuration which 

30 will raise the wheel above the floor and lower it to the floor. Preferably, the powered 
wheel assembly is spring loaded or otherwise biased against the floor to assure that a 
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motive force is applied in traction with the floor to propel the patient lift and transport 
device in a forward or reverse direction. Certain configurations of mounting the 
powered wheel assembly, to take advantage of the downward force applied by the 
patient's weight to the chassis, can aid in achieving traction. The speed of the patient 
lift and transport device preferably can be controlled by regulating the voltage applied 
to the powered wheel assembly. 

A mast and boom or similar assembly is connected to the wheeled chassis. 
The boom is used to raise and lower patients from a bed, chair, commode, or other 
location. This is accomplished using a sling or other device which will be connected 
towards the end of the boom. In the preferred configuration, the powered wheel 
assembly is located on a crossing member on the wheeled chassis in front of the mast. 
This configuration makes it easier to assure that the powered wheel assembly stays in 
contact with the ground when a patient is lifted using the boom, as the patienf s weight 
will impart a downward force on the powered wheel, aiding traction. Preferably, the 
wheeled chassis includes arm members which can rotate inward and outward so as to 
accommodate obstructions such as chairs, commodes, and other devices in which a 
patient may be positioned or to which a patient may be delivered. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregomg and other objects, aspects and advantages will be better 
understood from the following detailed description of the preferred embodiments of 
the invention with reference to the drawings, in which: 

Figures la and lb are front and rear isometric views of a preferred 
embodiment of the present invention; 

Figure 2 is an enlarged view of the control panel on the preferred embodiment 
of the present invention shown in Figures la and lb; and 

Figure 3 shows a schematic configuration of the inside of the housing on the 
central crossing member of the wheeled chassis. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 



Figures la and lb show a preferred embodiment of a patient lift and transport 
5 device 10. The device 10 includes a wheeled chassis 12 which includes two forward 
extending arms 14 with caster wheels 16 on the ends and two rear caster wheels 18. 
In some embodiments, wheels which are fixed to translate linearly might be 
substituted for either caster wheels 16 or caster vAio&ls 18. As shown m Figure la, to 
prevent inadvertent movement of the patient lift and transport device 1 0, it is 

10 advantageous to have at least one of the caster wheels 16 or 18 equipped with a 
locking mechanism 20 which locks the caster wheel and prevents its rotetion in a 
horizontal axis. Furthemiore, it is advantageous in some configurations to have a 
brake lock on one or more caster wheels to prevent them from rolling. 

A central crossing member 22 connects the left side and right side of the 

15 chassis 12. The caster wheels 1 8 are located on the rear side of the central crossing 
member 22 and the caster wheels 1 6 are located on the front side. A housing 24 
positioned on the central crossing member houses battery power sources and drive 
mechanisms. Figure 3 shows a schematic diagram wherein the housing 24 includes a 
battery 72 and drive mechanism 74 for driving the powered wheel assembly 26. The 

20 configuration of the battery 72, drive mechanism 74 and other components within the 
housing can be arranged in a variety of ways, anjd as well, the battery may be located 
remotely from the chassis, elsewhere on the lift unit 

A powered wheel assembly 26 is preferably connected to the front side of the 
central crossing member 22. This mounting location makes it easier to maintain 

25 contact with the floor when a patient is hoisted since the wei^t of the patient woidd 
otherwise tend to lift the rear of the chassis 12. In this location, the powered wheel is 
placed under a downward force created by the patient's weight coupled with the lift 
assembles weight, thus aiding in maintaining contact and traction with the floor 
surface. The powered wheel assembly 26 includes one or more wheels 28 which roll 

30 in a forward or reverse direction. The powered wheel assembly 26 preferably is not 
permitted to rotate about a vertical axis like ai caster wheel since such rotation may 
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make flie maneuverability of the patient lift and transport device 10 more difficult 
That is, the wheel or wheels 28 is fixed so as to roll in only linear translation in 
forward and reverse directions. It has been found that by preventing any yaw of the 
wheel 28 results in the caster wheels 1 6 and 1 8 tracking better when the wheeled 
5 chassis 12 traverses the floor. It also provides a dynamic characteristic of propelling 
the lift in the direction where it is pointed by the attendant. When the wheel 1 8 is able 
to rotate about a vertical axis similar to a caster wheel, maneuverability of the patient 
lift and transport device 10 can be adversely impacted because the entire device tends 
to roll in a circle, stall, oscillate, and/or move in crab-like (sideways) fashion, all 

1 0 making directional control much more difficult for the attendant. Confining the 

wheels to have only linear translation capability can be achieved by a rigid connection 
to the drive mechanism and confining the wheels 28 within flanges 30 of the housing 
24 which surrounds the powered wheel assembly 26. 

Preferably, the wheels 28 can be selectively deployed to engage the floor over 

1 5 which the patient lift and transport device will traverse, and selectively retracted to a 
non-ground engaging position when powered assist is not desired, or in the event of 
battery or motor failure. For example, power assist may not be needed during 
shipping and storage of the patient lift and transport device. In addition, the powered 
wheel assembly 26 can be equipped with a shock absorber system which allows some 

20 play between the floor and the wheels 28 so that patient transport over xmdulating 

surfaces will not result in the patient being subjected to discomfort firom a bumpy ride, 
and so as to maintain powered wheel contact with uneven surfaces. Figure 3 
schematically shows a spring mechanism 76 can be used to bias the wheels 28 against 
the floor. A variety of mechanisms can be used to raise and lower the wheel 28, 

25 including devices which raise and lower the entire powered >^eel assembly 26. 
These would include levers, powered retraction devices, hydraulic actuators, 
crank-driven gears, etc. In a preferred embodiment, the wheels 28 can be lowered 
when the patient lift and transport device is turned on by a switch activation. 

A mast 32 is connected to the wheeled chassis 12 and extends vertically 

30 upward. A boom 34 is preferably connected to the top of the mast 32, However, in 
some configurations the boom 34 might be connected at a point other than the top of 
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the mast 32. All that is required is that the patient lift and transport device 1 0 be 
equipped with some mechanism whereby the boom 34 is positioned above the 
wheeled chassis 12. The patient will be hoisted from a prone or sitting position with 
the boom 34 using a sling or other suitable device (not shown). In the preferred 
5 embodiment, the lift and transport point 36 is located on the end of the boom 34. In 
the apparatus shown in Figures la and lb, the lift and transport point 36 is shown as a 
pair of spaced apart flanges with an aperture therethrough. In operation, a pin or 
other connector which includes a spreader arm could be connected at lift and transport 
point 36; however, a variety of different types of connectors and connections may be 

10 used within the practice ofthe present invention. Furthermore, the lift and transport 
point 36 may be located at points other than the very end of the boom (e.g., there may 
be a plurality of lift and transport points along the length of the boom). All that is 
required is that the boom 34 be able to be positioned such that the lift and transport 
point 36 is above a patient located in a bed, chair, commode, or other locatioiL This 

15 requires the lift and transport point 36 to be spaced away from the mast 32. 

In order to provide a stable platform for a patient suspended from boom 34, it 
is advantageous to have the arms 14 extend horizontally from the central crossing 
member a distance that is about the same distance as the boom 34 or the lift and 
transport point 36 on the boom. In the configuration shown in Figure la, it can be 

20 seen that the aims 14 on the wheeled assembly 12 can be slid under a bed with the 
boom 34 positioned over the bed. Once the patient is hoisted from the bed, the arms 
14 prevent the patient lift and transport device 10 from toppling over under the weight 
of the patient. In certam circumstances, the path of the patient lift and transport 
device 10 will be obstructed, such as by a commode, seat, or otiier structure on which 

25 a patient is located or to be deposited. La these cases, it is advantageous to have the 
arms 14 rotate in a horizontal plane as is shown by arrows 38 in Figure la. This can 
be accomplished manually, or by using an electric power mechanism. Figure 3 shows 
a configuration where the battery 72 can power a drive mechanism 78 to rotate arms 
14. 

30 The patient lift and transport device 10 is operated by an attendant who exerts 

control over the direction of the device using a handle bar 42 or other mechanism 
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(e.g., a single handle, steering wheel or other configurations which perfonn the same 
operation of a handle bar). For example, in achieving a turn, an attendant will exert a 
pushing force on one side and a pulling force on the opposite side of the handle bar 42 
so as to change the direction of the patient Uft and transport device 10. Since the 

5 forward caster wheels 1 6 swivel in the direction dictated by the attendant, turning of 
the patient lift and transport device can be achieved easily. To maintain a straight-line 
forward motion, the attendant will exert only k light force on the sides of the 
handlebar to make small corrections in path maintenance and the powered wheel 28 
will propel the lift 10 in the direction intended. In the preferred embodiment, the rear 

10 wheels are caster wheels 1 8 which will allow similar maneuverability of the patient 
lift and transport device 10 when the powered wheel 28 is translating in a reverse 
direction. 

Figure 2 shows that the attendant can be provided with a control panel 44 on 
which various controls for the patient lift and transport device 10 are presented. For 

1 5 example, an ON/OFF button or switch 46 can be used to turn on the power to the 

machine. A battery level indicator 48 provides the attendant with an indication of the 
level of charge in the battery 72. A charging port 50 permits the battery to be charged 
using an external power source. A switch 52 can be used for controlling raising and 
lowering the boom 34. A switch 54 can be used for controlling the widening or 

20 narrowing of the arms 14. Various other dials, switches, displays and the like may 

also be provided on the control panel 44. For example, a dial may be provided which 
regulates the voltage delivered to the powered wheel assembly 26. This ftmctions as a 
speed control vAdch regulates the speed of rotation of the wheel 28 and ultimately the 
rate of travel of the patient lift and transport device. A switch can be provided to 

25 switch the powered wheel between rotating in a forward direction to rotating in a 
rearward direction. 

In an embodiment shown in Figure 2, toggle switch 43 is used to switch 
between forward and reverse directions, and to automatically raise and lower the 
wheel assembly 26. In operation, when the toggle switch 43 is activated, the wheels 

30 are automatically lowered to a floor contacting position. If the attendant's finger is 
removed from the switch 43 for more than a preset period of time (e.g., 1-3 seconds). 
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a computer control will direct a pulse to the powered wheel assembly to send a reverse 
pulse of power thereto so as to act an electronic brake. This prevents the continued 
forward or reverse motion of the patient lift and transport unit 10. In addition, the 
wheels 28 of the powered wheel assembly 26 will be lifted from contact with the 
5 floor. With reference to Figure 3, a computer controlled lifting and lowering 

mechanism 75 can be provided to accomplish the above operations with respect to the 
powered wheel assembly 26. 

In addition, in an embodiment shown in Figure 2, a gear switch 45 can operate 
in conjunction with toggle switch 43 to regulate speed of the patient lift and transport 

10 unit 10. In particular, gross speed control fimctions can be controlled by operating 
gear switch 45 and fine speed control ftinctions can be controlled by operating toggle 
switch 43 . In operation, the attendant would move the toggle switch 43 ftirther up or 
further down to go relatively faster or slower, and the speed could be increased by 
operating gear switch 45. Of course, it will be understood by those of skill in the art 

1 5 that other speed control mechanisms can be used in the practice of the invention. 

Figure 1 a shows that electrical wires 56 connect the controls on panel 44 to the 
various operable members of the patient lift and transport device. 

Figure la also shows that a hydraulic drive 58 is connected to the boom 34 for 
raising and lowering the boom. Mechanical, electrical and other drives could be used 

20 in a similar manner to the hydraulic drive 58 in the practice of this invention. One end 
of the hydraulic drive 58 is connected to a load bearing member such as a point on 
mast 32, and the other end is connected to a point 62 on the boom 34 between the 
patient lift and transport point 36 and its rear end 64. A pivot pin 66 comiects the 
boom 34 to the mast 32, such that as the hydraulic lift 58 expands, the end of tiie 

25 boom 34 holding the patient is lifted vertically by pivoting on pivot pin 66. Of course, 
it should be understood that a variety of alternative configurations may be used for 
raising and lowering the boom 34. For example, a portion of the mast 32 may be 
configured to extend from and retract into a housing whereby the mast 32 would lift 
the boom 34 directly. Figure lb shows electrical connections between the control 

30 panel 44 and a hydraulic drive 68 located at the base 60 of the hydraulic lift 58. 

While the invention has been described in terms of its preferred embodiments, 
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those skilled in the art will recognize that the invention can be practiced with 
modification within the spirit and scope of the appended claims. 
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CLAIMS 

We claim: 

5 1. A patient Uft and transport apparatus, comprising: 
a wheeled chassis; 

a mast connected to said wheeled chassis which extends vertically from said 
wheeled chassis; 

a steering handle cormected to said mast for steering said wheeled chassis; 
10 a boom connected to said mast at a position located vertically above said 

wheeled chassis, said boom having a lift and transport point at a location spaced away 
from said mast for connecting a patient holder, said boom being moveable upward and 
downward in a vertical plane; and 

at least one powered wheel assembly connected to said wheeled chassis, said 
1 5 powered wheel assembly selectively providing motive force to propel the wheeled 
chassis in a desired direction. 

2. The patient lift and transport apparatus of claim 1 wherein said powered wheel 
assembly has at least one vdaeel. 

20 

3. The patient lift and transport apparatus of claim 2 wherein said at least one wheel 
is selectively engageable with and disengageable from a floor or other surface whil^ 
wheels on said wheeled chassis remain in contact with said floor or other surface. 

25 4. The patient lift and transport apparatus of claim 2 wherein said at least one wheel 
is fixed so as to roll in only linear translation in forward and reverse directions. 

5. The patient lift and transport apparatus of claim 4 wherein said wheeled chassis 
includes caster wheels. 

30 



* 
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6. The patient lift and transport apparatus of claim 1 ftirther comprising a speed 
control which regulates a speed of rotation of at least one wheel of said powered 
wheel assembly. 

5 7. The patient lift and transport apparatus of claim 1 ftuUier comprising 
a pivot pin coimecting said boom to said mast; and 
a drive connected at a first end to said boom at a point located between said 
pivot pin and said lift and transport pomt, and connected at a second end to load 
bearing point, 

1 0 wherein said boom is moveable upward and downward in said vertical plane 

by said drive acting against said boom at said first end and said boom pivoting at said 
pivot pin. 

8. The patient lift and transport apparatus of claim 7 wherein said load bearing point 
15 is located on said mast 

9. The patient lift and transport apparatus of claim 1 wherein said wheeled chassis 
includes at least one wheel which can be locked to prevent rolling of said wheeled 
chassis. 

20 

10. The patient lift and transport apparatus of claim 1 whereui said wheeled chassis 
includes at least two caster wheels, the swivel capability of which can be locked to 
prevent movement of the caster v4ieels in the yaw direction. 

25 11. The patient lift and transport apparatus of claim 1 wherein said wheeled chassis 
includes 

a central crossing member having two ends and a front side and a back side; 
two rearward wheels connected to the back side of said central crossing 
member; and 

30 two forward wheels connected to the front side of said central crossing 

member. 



wo 02/074216 



PCT/US02/08015 



12 



12. The patient lift and transport apparatus of claim 1 1 wherein said mast and said 
powered wheel assembly are connected to said central crossing member. 

5 

13. The patient lift and transport apparatus of claim 12 wherein said powered wheel 
assembly is positioned in front of said mast and on said front side of said central 
crossing member. 

10 14: The patient lift and transport apparatus of claim 1 1 fiirther comprising a housing 
positioned on said central crossing member, and a battery power source positioned 
within said housing. 

15. The patient lift and transport apparatus of claim 1 1 wherein said two forward 
1 5 wheels are spaced from said central crossing member by two arm members, each 

associated with one of said two forward wheels. 

16. The patient lift of claim 15 wherein each of said two arm members extend from 
said crossing member at least a same distance as said lift and transport point on said 

20 boom is spaced away from said mast. 

17. The patient lift and transport apparatus of claim 1 5 wherein each of said arm 
members are rotatable in a horizontal plane about a pivot point located at said central 
crossing member so as to enlarge or contract a width of a base of said wheeled 

25 chassis. 

18. The patient Uft and transport apparatus of claim 1 fiirther comprising a computer 
controlled lifting and lowering mechanism connected to said powered wheel 
assembly. 

30 

19. The patient lift and transport apparatus of claim 1 8 wherein said computer 
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controlled lifting and lowering mechanism automatically directs said powered wheel 
assembly to a gromid engaging position upon activation of the powered wheel 
assembly, and wherein said computer controlled lifting and lowering mechanism 
automatically directs said powered wheel assembly to a non-ground engaging position 
upon de-activation of the powered wheel assembly. 

20. A patient lift and transport device, comprising: 

a wheeled chassis having a plurality of caster wheels; 

a mast and boom assembly connected to said wheeled chassis for lifting and 
lowering a patient; and 

at least one powered wheel which is fixed to roll in only linear translation in 
forward and reverse directions. 
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FIG. 1b 
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